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AHHOTALMS

B kxypce wu3maraioTcsi OCHOBHBIE CBEIEHHUS O KJIACCHUECKUX U COBPEMEHHBIX YHCIEHHBIX
METOJax PpeIICHUS Pa3IMYHBIX MPUKIAJHBIX 3324 C HCIOJIb30BAaHHEM S3bIKa MPOrPaMMHPOBAHUS
Python. B xypce 3arparuBaroTcsi Takue TeMbI KaK: IPsSMbIe U UTEPAIIMOHHBIE METO/IbI PEIICHUST CUCTEM
JTMHEHHBIX aNTeOpanveckux YpaBHEHUH, pelIeHne HeIMHEWHbIX anreOpandecKiuX W TPAHCICHICHTHBIX
ypaBHEHUIT; HHTEpHIONupoBanue, auddepeHIpoBaHNe U HHTETPUPOBAHKE, PEIICHNE KPAeBbIX 3a1ad
n 3amaq  Komm 1 oObIKHOBEHHBIX I depeHInanbHbIX YpaBHEHUH, a TaK)Ke METOAbl PEIIeHHUs
CMEIIaHHBIX KPaeBBIX 3a7ad /Uil MU PepeHIINaIbHbIX YPaBHEHUH B YaCTHBIX NMPOU3BOIHBIX. Kaxmas
TeMa WUIIOCTPUPYETCS C HCHOJIb30BAHMEM HWHTEPAKTHBHBIX CPEACTB fA3bIKA IMPOrPAaMMHPOBAHUS
Python u cpenctB Jupiter notebook. B mporecce oOyueHHs, CTYIEHTbl y4aTcsl pealin30BBIBATH
pa3NUYHBIC YHUCIEHHBIE aJNTOPUTMBI B BHJE TNPOTPAMMHBIX KOMIUIEKCOB M OHOIMOTEK C
ucnonp3oBanueM Python, 4To mo3BoisieT, B mepByro-oYepeb, OCBOUTH JAaHHBIC aJTOPUTMBI, & BO
BTOPYIO, YIYUIINTh HABBIKU IPOTPAMMHUPOBAHUSI.

B mporecce 0cBOCHUS AUCHUITIMHBL, CTYACHTHI H3yYalOT CIESTYIONIHHA TEXHOIOTHYECKUN CTIK:
Jupiter notebook, Anaconda, LaTex, Python u ero 6u6nuorexku, Miro, Wolfram|Alpha.

1.  LEJU U 3AJAYU OCBOEHUS YYEBHOM JUCLHUTNIIUHBI

Lenbto ocBOEHMSI yUeOHOM TUCIMITIIMHBI SIBIISETCS

- O3HAKOMJICHHE CTY/IEHTOB C OCHOBAaMH YMCIIEHHBIX METOJIOB M ()OPMHUPOBAHUE Yy HUX YMEHH
Y HaBBIKOB pPEIIEHUs MPAKTHYECKUX 3a/1a4;

- (opMupoBaHMEe HaBHIKOB aHalMM3a W OOpPaOOTKM TMOJYYEHHBIX NPU BBIMOJHEHHE
1a00paTOPHBIX PabOT PE3yJIBTATOB, & TAKIKE MX CUCTEMATH3AIMs B OPME HAYIHOTO OTYETA;

- pa3BUTHE HABBIKOB TPOTPAMMHUPOBAHHS W Pa3pabOTKH 3aKOHYCHHBIX TIPOTPAMM C
UCTIONIb30BaHUEM SI3bIKa IporpammupoBanus Python.

2. MECTO YYEBHOH JJUCIIUILJIMHBI B CTPYKTYPE OOII BO

Jlis  yCHemHOro OCBOEHUS AMCHUUIUIMHBI HEOOXOAUMBbI 0a30Bble 3HAHMS CIEAYIOLIUX
JTUCIUILTAH MAaTEeMaTUYECKOTO [IUKIIA!

"] nuueitHas anrebpa;

] oObIkHOBEHHBIE UG PEepeHIINaTbHbIC YPABHEHUS;

[l MmaTeMaTUYeCKHI aHAIN3;

] MHTETpaNbHBIC YPaBHEHHUS,

a TaKk)Ke TUCIHMIUIMH U3 IIHKJIa KOMITBIOTEPHBIX HAYK:

o Madopmaruka;

o IIporpammupoBanue Ha 1r000M si3bike C/C++/Basic/Python/Matlabu nip.

Matepuan Kypca MOXKET ObITh HCIOJB30BaH B MEPBYIO OYEPEab MPHU MOATOTOBKE BBIMYCKHBIX
KBaJIM(HUKAIIMOHHBIX PalOT, s pelleHusl 3a1ad C HCIOJIb30BAaHHEM METOJI0B BbIUYHCIUTEIHLHON
MaTeMaTuku. Taxke mMaTepuan JaHHOTO Kypca MOXKET OBITh HCIIONIb30BaH KaK OCHOBA, JJs Oolee
yIIIyOJIEHHOTO W3YYEHHUS BBIYMCIMTEIBHON MaTeMaTWKd (B YAaCTHOCTH, MpPHU PpEHICHWH 3anad,
CBSI3aHHBIX C YPaBHEHUSMHU B YACTHBIX MPOW3BOJIHBIX, METOJaMHU ONTHMHU3AIMK H T.I.). HekoTopsie
TEMBI Kypca, MOTYT OBITh MOJIE3HBIM TeM, KTO W3ydaeT MPHUKIIAIHBIC METO/IbI aHAJTN3 JaHHBIX.



3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVTAHUPYEMBIE PE3YJIbTATbBI

OBYYEHUA

YHuBepcanpHbIe H(WIH) 001enpoQecCuoHaNbHbIE KOMIIETESHIHH:

Kox n HanMeHOBaHNE KOMIIETEHITUH
VYKII-1 [1] — Cnocoben B udpoBoit
CpeZe UCTIOIB30BaTh Pa3IMIHbIC

U (POBEIE CPEICTBA, TIO3BOJISIOIINE
BO B3aMMOJCUCTBUH C APYTUMH
JIOJIBMH JOCTUTATh ITOCTaBICHHBIX
neneu

VYKII-2 [1] — CriocobeH nckaTh
HY’KHBIC HCTOYHUKH UH()OPMAIIUU U
JIaHHBIC, BOCIIPUHUMATb,
aHaM3UPOBATh, 3aIIOMUHATH U
nepeaaBaTh UHPOPMAIIUIO C
WCTIOJIh30BaHNEM IHU(POBBIX
CPE/ICTB, a TAKXKE C TIOMOIILIO
QJITOPUTMOB TIPU paboTe ¢
MOJTYYSHHBIMH U3 Pa3ITUYHBIX
VCTOYHUKOB JTAHHBIMHU C LEJTHIO
3(PEKTUBHOTO UCIIOTB30BAHMS
MOJTyYeHHOH HH(pOpMAIH 115
peleHus 3a1a49

Koz u HaumeHoBaHMe HHIMKATOPa JOCTHXKEHUS KOMIIETCHIINH
3-YKIL-1 [1] — 3HaTb: coBpeMeHHbIe HH(OPMAIIMOHHbIE
TEXHOJIOTUH U ITU(PPOBBIE CPEACTBA KOMMYHHKAIINU, B TOM
YHCclie 0TeYECTBEHHOTO IPOU3BOCTBA, & TAKKE OCHOBHBIE
IIPUEMbI 1 HOPMBI COLIMATIBHOIO B3aUMOJCHCTBUS U
TEXHOJIOTUH MEKIMYHOCTHOMN U TPYINIOBONM KOMMYHHKAITHH C
WCIOJIb30BaHNEM JAMCTAHIIMOHHBIX TEXHOJIOTUI

B-YKU-1 [1] — BnageTs: HaBbIKaMU IPUMEHEHUS
COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH 1 IIH(PPOBBIX
CPEICTB KOMMYHHUKAIIUH, B TOM YHCII€ OTE€YECTBEHHOTO
IIPOU3BOJICTBA, a TAKXKE METOAAMH U IPUEMAMHU COLIMATILHOTO
B3aMMOJICHCTBUS U pabOTHI B KOMAH/E C UCTIOIb30BAHUEM
JUCTAHLIMOHHBIX TEXHOJIOTUI

Y-VKU-1 [1] — YMeTh: BBIOUpaTh COBPEMEHHBIE
MH(POPMALMOHHBIE TEXHOJIOTHH U IIU(PPOBBIE CPEICTBA
KOMMYHHKAIUH, B TOM YHCJI€ OTEUeCTBEHHOTO MPOU3BOJICTBRA, a
TaK)K€ yCTaHABIUBATh U MOJIEP)KUBATh KOHTAKTHI,
o0ecrnevnBaoIye yCIeuHyo padoTy B KOJUIEKTUBE U
IIPUMEHSITh OCHOBHBIE METO/bl 1 HOPMBI COLIUATIBHOIO
B3aMMOJICHCTBUS JIJIsl peaiu3alii CBOeH pOJH U
B3alMOJICHCTBUS BHYTPH KOMaH/Ibl C UCIIOJIb30BaHUEM
JVCTAHLIMOHHBIX TEXHOJIOTHI

3-YKII-2 [1] — 3HaTh: MeTOUKHU cOOpa 1 00paboTKH
MH(POPMALINHU C UCTIOIB30BAHNEM IU(POBBIX CPEACTB, a TAKKE
aKTyaJlbHbIE POCCUHCKHE U 3apYOe)KHbIE HICTOYHUKHI
nH(popmanuu B chepe nmpodeccnoHATbHOM IeATeTPHOCTH,
MIPUHIIMIIBI, METO/IBI M CPE/ICTBA PEIICHUS CTAaHIAPTHBIX 33/1a4
npoeCCUOHATIBHOM JIeATETFHOCTH C UCTIOIb30BaHUEM
M(GPOBBIX CPEICTB U C YYETOM OCHOBHBIX TPeOOBaHHIA
MH(POPMALIMOHHOHN 0€301MacHOCTH

B-VKII-2 [1] — BnageTs: MeTogamu moucka, coopa u
00pabOTKH, KPUTHUECKOTO aHAJIM3a M CHHTe3a MH(OpMAIHH C
UCIOJIb30BaHUEM IIU(PPOBBIX CPEICTB AJIS PEIICHUS
MOCTABJICHHBIX 3a/1a4, HABBIKAMH ITOATOTOBKH 0030POB,
aHHOTAIMH, COCTaBJICHUS pedepaToB, HAYUHBIX JOKIIAIOB,
nyOnukanuit u 6ubnmuorpaduu Mo Hay4YHO-MCCIEI0BATENbCKOM
paboTe ¢ Ucrosib30BaHUEM UG POBBIX CPEICTB U C YIETOM
TpeboBaHU HHPOPMAITMOHHON 0€30ITaCHOCTH

V-VYKII-2 [1] — YMeTh: npuMeHSATh METOIMKH TIOWCKa, cOopa 1
00paboTKu MHPOPMAITIH; C UCITOJIB30BaHUEM ITU(POBBIX
CPEICTB, OCYIIECTBIIATh KPUTUYECKUI aHATTU3 U CUHTE3
nH(pOpMaINH, TIOTYYSHHON U3 Pa3HBIX HICTOYHHUKOB, U PEIIaTh
CTaHJIapPTHBIE 337a4u MPOodeCCHOHATBHON ACSITETbHOCTH C
WCTIOJIb30BaHUEM HU(POBBIX CPEICTB U C yUETOM OCHOBHBIX
TpeboBaHu HHHOPMAITMOHHONW O€301TaCHOCTH




[IpodeccrnonanbHbie KOMIETEHIIMM B COOTBECTBUU C 3aJadyaMu

3HaHU) TPOopeCCUOHATBLHOMN 1A TEFHOCTH:

oObekTaMu (0OIacTIMHU

3apaua
npodeccuoHaIbLHOM
aesiteabHoctu (3I11)

N3yuenue u
cUCTEeMaTH3aIus
HOBBIX HAYYHBIX
pe3yabTaToOB, HAYYHOU
JUTEPaATYPhI WITH
Hay4YHO-
HCCIIEI0BATENCKUX
MIPOEKTOB B
COOTBETCTBUHU C
npoduiem
npodeccrnoHabHOM
JeSITeITbHOCTH.

Pazpabotka
MaTeMaTHIECKUX
MOJEJIEH, aITOPUTMOB
U METOJOB JUIs
pelIeHns pa3IMYHbIX
3a1ad.

O0BbEeKT NI 00J1aCTH
3HAHUA

Hay4YHO-UCCJIEA0BATENIbCK
HayuHsble cTtaTbs u
Te3UChl KOH(epeHIHii,
HAay4YHO-TEXHUYECKHUE
OTYETHI,
onyOJMKOBaHHbBIE
pe3yabTaThl HAYYHBIX
HCCIICIOBaHUM,
COOTBETCTBYIOLIAs
JIOKYMEHTALUA.

Marematnueckue
MOJIETU Y aJITOPUTMBI.

Kon u HammeHoBaHue
npodeccuoHaIbLHOM
KOMIETEeHI[UH;
OcHoBaHue
(mpogeccuoHAIBLHBIH
cranaaprt-I1C, ananu3
OIbITA)

1507

[IK-1 [1] - Criocoben
cobupars,
o0OpabaTeiBaTh U
UHTEPIPETUPOBATD
Pe3yNBbTAThl HAYYIHBIX
HCCIENOBAaHUN B
00J1aCTH MPHUKIIATHON
MaTeMaTUKH U
UH(POPMAITMOHHBIX
TEXHOJIOTHUI

Ocnosanue:
[IpodeccronanbHbIit
crannaaprt: 40.011

ITK-2 [1] - Ciocoben
MIOHUMAaTh, IPUMEHSATh U
COBEPILIEHCTBOBATh
COBPEMEHHBIIN
MaTeMaTHYECKUAMN
amnmapar

Ocnosanue:
[IpodeccronanbHbIit
cranaapt: 06.001

Koa n naumenoBanue
HHIMKATOpPA
AOCTHKEHUS
npogdeccuoHaILHOM
KOMIIeTEeHIIUN

3-T1IK-1[1] - 3HaTH
OCHOBHBIE METO/IbI
Hay4YHOT0 IMO3HAHMUS,
MeToBI cOopa u
aHanmn3a MHQOpMAaIHH;;
V-IIK-1[1] - ymeTs
aHAIM3UPOBATh
uH(pOpPMaLUIO, CTPOUTD
JIOTUYECKHUE CXEMBI,
UHTEPIPETUPOBATH
pe3yIbTaThl HAYYHBIX
HCCIICJOBAHHIA,
KPUTUYECKH MBICITUTD,
CpPaBHMBATD
pe3yabTaThl Pa3IUYHBIX
HCCIIEJOBAHHIA,
¢dbopmupoBath
COOCTBEHHYIO TIO3HUITHIO
B paMKax
paccMmaTpuBaeMoit
3a/1a4u;;

B-IIK-1[1] - B1aneTs
HaBBIKAMHU pabOTHI C
HAay4YHOH JUTEpaTypoi
Y HaBBIKAMU
MHTEPIIpETALNU
pe3yabTaTOB HAYUYHBIX
HCCIICeJOBAHMIA;
3-11K-2[1] - 3HaTh
COBPEMEHHBII
MaTeMaTUYeCKUun
amnmapar,
HCIIOJIb3YEMBIN IIpU
OINHCAaHUU, PEUICHUH U
aHaIN3€e Pa3IuYHbIX
MIPUKIIAIHBIX 3a71a4;
V-TIK-2[1] -
UCIOJIb30BATh
COBPEMEHHBIN
MaTeMaTHYECKUI
anmapar st
MIOCTPOCHHUS




Hcnonp3oBanue
COBPEMEHHBIX
MH(OPMALIMOHHBIX
TEXHOJIOTHI 1
HNHutepHer pecypcos
JIUISI TIOKCKA U

HNudopmannonssle u
WHTepHeT pecypcsl,
cozaeprKaume
pe3yabTaThl HAYYHBIX
UCCJICIOBAHUN U
Hay4YHO-TEXHUYECKYIO

IIK-3 [1] - Cocoben
OCYLIECTBIISATh
LeJIeHapaBICHHbIN
MOUCK B ceTu MHTEpHET
U APYTUX UCTOYHHKAX
nH(OpMAIUU O HAYIHBIX

MaTeMaTHYeCKHUX
MOJIETIEN U alITOPUTMOB
pEIICHUs Pa3IMYHbIX
MIPHUKITATHBIX 33719,
B-TIK-2[1] - BnageTh
HaBBIKaMHU TIPUMEHEHUS
COBPEMEHHOTO
MaTeMaTHIeCKOTO
amnmapara s
MTOCTPOCHHS
MaTeMaTHYeCKHUX
MOJIENIEN Pa3IMYHbIX
MIPOLIECCOB, IS
00paboTKu
AKCIIEPUMEHTAIbHBIX,
CTAaTHCTUYICCKUX U
TEOPETUIECKUX
JTaHHBIX, JUIS
pa3paboTKH HOBBIX
QJITOPUTMOB M METOJIOB
UCCIIeTIOBaHMS 3a1a4
Pa3IMYHBIX THUIIOB
3-11K-3[1] - 3HaTh
OCHOBHBIC
pedepeHTHbie 0a3bl
JAHHBIX HAy9IHBIX
myOnuKanui,
MTOMCKOBBIE CHCTEMBI

CUCTEMaTU3ALIHI JIOKYMEHTaLHUIO. JOCTHKEHHSIX B 00JIaCTH | HAYYHOU JIUTEPATyphl;;
nH(popmaIuu. MPUKIIATHON V-TIK-3[1] - ymeTts
MaTEMAaTHKH , a TAKXKE O | OCYLIECTBIISTh TOUCK
COBPEMEHHBIX Hay4YHOU JIUTEPATYPHI C
MPOrpaMMHBIX HCIIOJIb30BaHUEM
CpeJICTBax, CYILLIECTBYIOIINX
OTHOCSIIIUXCS K MMOMCKOBBIX CUCTEM U
pEeMETY pedepeHTHBIX 0a3
UCCIIEeI0BAHUI JAHHBIX;;
B-TIK-3[1] - BnageTh
OcHosanue: HaBbIKAMH TIOHUCKA
[IpodeccronanbhbIit Hay4HOU JIUTEPATYPBHI;
crangapt: 06.013
MIPOEKTHBIN
Peanuzauus Hayunsix | Hayuno- IIK-5 [1] - cnocoben k 3-11K-5[1] - 3HaTH
MIPOEKTOB, HCCJIEI0BATEIbCKIE pa3paboTKe, peanu3aii | MPUHIUIIBI OLIEHKH
COCTaBJICHUE HAYYHO- | MPOEKThI, HAYYHO- U OLICHKE ITPOEKTOB Hay4HO-
TEXHUYECKUX OTYETOB, | TEXHHUUYECKAs Hay4yHO- HCCIIEIOBATENbCKUX
KOHKYpPCHOM JIOKyMEHTalus, MCCJIEI0BATENBbCKON U MIPOEKTOB IPH
JIOKyMEHTAINH, Hay4HbIC CTAThU U WHHOBALIMOHHOMN MIPOBEACHUH MX
JKCIEepTH3a HAYUHBIX 3as1BKM Ha HaIlpaBJIE€HHOCTH SKCIEPTHU3BL; ;
MPOEKTOB MO TEMATUKE | MPOBEACHUE HAYYHO- V-TIK-5[1] - ymeTts
npodeccnoHanbHOM HCCJIE0BATENbCKUX OcHosanue: MPOBOAMTH Pa3zpaboTKy
JeSITENIbHOCTH, IIPOEKTOB. [IpodeccronanbHblil Y DKCIIEPTU3Y HAYYHO-




COCTABJICHUE PELICH3UN
Ha HAY4YHBIC CTAThH,
IIOATOTOBKA 3as1BOK Ha
BBIITOJITHCHHUEC HAYYHO-
HCCIIEN0BATEIbCKUX
MIPOEKTOB.

Pazpabotka
00pazoBaTeNbHbBIX
JTUCLUIUINH U y4eOHO-
METOMYECKUX
MaTepHaoB, a TAKKE
peanmu3anus
00pa3oBaTeNbHBIX
KypcoB B o0JjacTu
MIPUKJIaTHON
MaTEeMaTHKH U
UH(POPMATUKH.

4. BOCIIUTATEJIbHBINA IOTEHIAAJI JUCHUTLJIAHBI

eaarorndecKui
[Tenarornueckas
JeSITeTTHHOCTD C
Y4eTOM creuupuKu
MpeAMETHOM 00J1acTh
B 00pa3oBaTeIbHBIX
OpraHu3aIUsIX.

crangapt: 40.008,
40.011

ITIK-7 [1] - Criocoben
pa3pabaThiBaTh yueOHO-
METOANYECKHE
MaTepHaIIbl, IPOBOJUTH
JEKIIMOHHBIE U
MPAKTUIECKHUE 3aHATHS
10 JMCUUIUINHAM B
o0JacTy MPUKIaTHON
MaTeMaTHKHU U
UH(GOpPMaTUKU

OcHosaHue:
[IpodeccronanbHbIit
crangapt: 01.003

HCCIIEI0BATENbCKUX
MIPOEKTOB;;

B-TIK-5[1] - BnageTh
HaBbIKaMU pa3pabOTKU
U DKCIEPTU3BI HAYYHO-
HCCIIEIOBATENbCKUX
IIPOEKTOB;

3-1IK-7[1] - 3HaTh
HOPMAaTHUBHO-TIPABOBBIC
JOKYMEHTHI,
perJIaMeHTHPYFOIIIHE
00pa3oBaTeNbHBIH
mporecc ;

V-TIIK-7[1] - ymetb
OpPTraHHU30BHIBATH
MeAarorn4ecKyro
NeSTSIILHOCTh B
00acTh MaTEMATHKH U
UH(OPMATUKH;;
B-TIK-7[1] - BnageTh
HaBBIKaMHU
OpraHH3aIiH
Me1aroru4ecKom
JeSITeIbHOCTH B
00J1aCTH MaTEMATUKH U
nH(OPMATHKH;

Hanpasnenus/nenu
BOCIIUTAHHUS
[Ipodeccrnonansroe
BOCIIUTAHHUE

3amaun BocriuTaHus (KOx)

Co3pnanue ycinoBuid,

obecrieynBaoIUX, GOPMUPOBAHUE

TBOPUYECKOTO

HWHXEHEPHOTO/TIPOPECCHOHATHHOTO
MBIIIJIEHNS, HABBIKOB OpraHu3aluu
KOJIJIEKTUBHOU IPOEKTHOMN

nesitensHocTH (B22)

BocnuraTenbHBIN TOTEHITAAT
JUCUHUILIIUH

1.Mcnone3oBanue
BOCITUTATEIbHOTO MOTEHIIMAJIA
JTUCIUIUINH TPOo(eCCUOHATBLHOTO
MOAYJISL U1l pa3BUTHUSI HABBIKOB
KOMMYHHUKAITUU, KOMaHTHOU
paboThI U TUEPCTBA,
TBOPYECKOTO UHKEHEPHOTO
MBIIUIEHUS, CTPEMIICHUS
CclIeI0BaTh B Mpo(eccuoHaIbHON
JeATeTbHOCTH HOpMaM
MOBEJICHUS, 00eCIIeYNBAIOIIUM
HPaBCTBEHHBIN XapaKTep
TPYIOBOH ACSITEIBHOCTH U
HECITyKeOHOTO MMOBECHMS,
OTBETCTBEHHOCTH 3a MPUHSTHIE
pELIEHHs Yepe3 MOATOTOBKY
TPYIIIOBBIX KYPCOBBIX paboT 1
MPaKTUYECKUX 3a/IaHHH,
pelnIeHne KeHCcoB, IPOX0XKICHHE
MpakTuK 1 noaroroBky BKP.




2 .Wcnonw3oBanue
BOCITUTATEILHOrO MOTEHIIHANA
JTUCITUTLIAH TPO(HECCUOHATTEHOTO
MOAYJIS JUTst: - (DOPMUPOBAHUS
MIPOU3BOJCTBEHHOIO
KOJUIEKTUBH3MA B XOJIE
COBMECTHOTI'O PEIICHUS KaK
MOJICJIBHBIX, TaK U TIPAKTHIECKUX
3a/1ay, a TaKXKe MyTeM
MOAKPETUICHHE PalliOHATBHO-
TEXHOJIOTHYCCKUX HABBIKOB
B3aUMOJICVCTBUS B TPOEKTHOM
JIeSITeIIbHOCTH dMOIMOHAIbHEIM
s dexTom ycrenrHoro
B3aUMOJICHCTBUS, OLYILICHUEM
pocta o6miei 3ppekTuBHOCTH
P pACTIPEJECICHUHN IPOEKTHBIX
3aJ1a4 B COOTBETCTBHH C
CHIIbHBIMHM KOMIICTEHTHOCTHBIMHU
M DMOIIMOHAILHEIMM CBOMCTBAMHU
YJICHOB NMPOEKTHOMN I'PYyMIIBL.

[IpodeccrnonanpHOE Co3znanue ycioBHi, Ucnons3oBanue

BOCIIUTaHHE obecneunBaromux, GopMHUPOBAHNE BOCIIUTATEIBHOIO MOTEHIINANA
KyJbTYpbl HHPOPMATMOHHOMN JUCLUIUIMH TPpO(EeCCUOHATIBLHOTO
6e3onacHoctu (B23) MoyJs U1t popMupoBaHue

0a30BbIX HABBHIKOB
MH(POPMALIMOHHOM 6€30MacHOCTH
Yyepes U3y4eHUe MOCIEACTBHIT
XaJIaTHOTO OTHOIIEHUS K pabote
¢ nHGOPMAITMOHHBIMU
cucreMamu, 6a3aMu JaHHBIX
(BKJIIOYast IepCOHAIbHBIE
JTaHHbIE), MpHEeMax U METo/ax
3JI0YMBIIIJICHHUKOB,
MOTEHIMAJIBHOM YPOHE
10JIb30BATEISIM.

S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILINHBI

Paznensr yueOHOM qUCIUTUTMHBL, X 00BEM, CPOKH U3Y4eHUS B (HOPMBI KOHTPOJIS:

Ne HaumenoBanue %"
- = S % %
.1 pasaena yuyeOHoi & o = E. = & o
JAUCHMILIMHbI 2. 3 . i = é% E_ - =
2 Ze | £F 2 x o 4 B
=2 sF | @ = = S S _ 3
T acoF = 2 S a2 =~ -
=E s 5 = - S g ~| & = &
= ::“-ﬁ = QO 'm :ﬂ o= z:[‘
5 =ES5|S3E5) 2= 25| E Q3
= 2 =2eg | Z=zx| &= -
2 S =E= ) < E s o o d
= EEEa|l0Z=z| 28 <az| =33




5 Cemecmp

Pa3pen 1

1-8

8/0/8

25

K-8

Pa3nen 2

9-16

8/0/8

25

KH-16




Umoeo 3a 5 Cemecmp

16/0/16

50

KonTpoJbubie
MepOoNnpHUsiTHS
Cemectp

3a

5

50
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* — COKpallleHHOE HaMMEHOBaHUE (OPMBI KOHTPOJIS
** — cymMMa MakCHMaJbHBIX OanioB joipkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W
(unn) 3K3aMeH

CokpaiieHne HauMEeHOBaHHUM (POPM TEKYIIIETO KOHTPOJIS U aTTECTAIlUU Pa3/IeioB:

0O003ua | [To1HOE HAMNMEHOBAHME
YyeHHue

KU1 KoHTpoJib 110 utoram

3 3auer




KAJIEHIAPHBIN IUIAH

Henen | Temsl 3ansaTuii / Coaep:kanue Jlek., | IIp./cem. | JIa6.,
u qac. , yac. yac.
5 Cemecmp 16 0 16
1-8 Paznea 1 8 0 8
1-6 Tema 1. BBenenne. UuTepnoiupoBanue, Bcero ayutopHbIX 4acoB
auddepeHpoBaHNe U HHTETPUPOBAHUE NTPH MOMOIIHU 6 | 0 | 6
Python. Ownnaitn
JlaeTcst kpaTkasi XapakTepucTuKa npeamera. PaccMarpuaroTest | () 0 0

UCTOPUYECKHE MPEANOCHIIKY K PA3BUTHIO METOJIOB
BBIYMCIIUTEIILHOM MAaTEMaTUKH KaK CaMOCTOSITEILHOTO pa3zielia
Hayku. ONUCHIBAIOTCS U WIUTIOCTPUPYIOTCS IPUMEpPaMu
OTJINYUS BBIYMCIUTEILHON MAaTEMATUKH OT APYTUX JTUCHUTUIINH
MaTEeMaTHYECKOTO IUKIIA.

OO6cyxnarTcs METO/1bl MHTEPHOJSIUHN (PYHKIIHMA, T.€. METOIbI
MIO3BOJISIONINE TI0 KOHEYHOMY Habopy 3HaYeHUN (YHKIUU B
HEKOTOPBIX TOYKaX MPUOIMKEHHO BOCCTAHOBUTH €€ BU/I.
IIpuBoasTCs pocTENIINE TPUMEPBI TOJTMHOMUAIBHON
MHTepnoJisALMuK. PaccmaTpuBaroTCs HHTEPIOJISILIMOHHbBIE
noauHoMsl Jlarpanka u HerotoHa. TouHOCTE MHTEPTIONISIUA
no Jlarpamxy. MuHUMH3aIMK OIIUOKHA WHTEPIIONISIINU O
Jlarpanxy c npuMeHeHHeM HyJiei moaruHoMoB YeOnliieBa.
O6cyxnaercs 00yCIOBICHHOCTD 3aa91 IMOJTMHOMHAIBHON
uHTepnosinuu. C ucnonp3oBaHueM s3bika Python
WTIOCTPUPYIOTCS OCOOCHHOCTH MOJIMHOMHAJIBHOM
UHTEPNONALNU. J[at0TCsl COOTBETCTBYIOLINE IPUMEDPHI.
PaccmarpuBaroTcs MeToAbI MHTEPIOJIALMY PU TOMOIIH
crutaiiHoB. OCHOBHOE BHUMAHHE yIETSAETCS KyCOYHO-JIMHEHHOM
MHTEPIIONSALNN U UHTEPIOJISALUYU MPU OMOIIN KyOH4eCKIX
nonauHoMOoB. C ucnonb3oBaHueM si3bika Python
WJUTFOCTPHUPYIOTCS OCOOCHHOCTH CIIJIAHHOBON MHTEPITOJISAINH.
OO6cyxaaroTcs METOABI MHTEPIIOSALUH [T CITy4ast KPaTHBIX
Y3JI0B UHTEPHOJAINU (TTOJITMHOM DPMHUTA).

Taxoke numrocTpupyrorcst 6a3oBbie GyHKIIUU 1 OMOTHOTEKH
a3bika Python, co3nanubie 1711 pereHus 3a1auy YUCIEHHOTO
MHTEPIOIUPOBAHUSI.

[TonsiTHE MpOCTPaHCTBEHHOM CEeTKHU. UHCIIEHHOE
muddepenunpoBanue GpyHkimii. JIeBblil, mpaBbie U
LIEHTpaJIbHbIE Pa3HOCTU. MeTo]1 HeONpeAEICHHbIX

K03 puLKEeHTOB, MeTOX ps1oB Teiliopa 1 MeTo
auddepeHIrpOBaHUS HHTEPIOALMOHHBIX TOJUHOMOB.
[Topsiaka anmpOKCUMAIIMU U €r0 OLEHKA JUTS pa3InYHbIX
dbopmyi yrcnenHoro quddeperuuponanus. [Ipumepst
BBIUMCIICHUS TUTIOBBIX KOHEUHBIX pa3HOCTeH Ha si3bike Python.

Mertoabl uncienHoro uarerpupoBanus. @opmyinel HeroToHa-




Korekca. BeiBog METO0B IPSAMOYTOJIbHUKA, TPANELIUN U
CuMIICOHA ¢ NCTIOJIB30BAHUEM MHTEPIOALMOHHOTO IIOJIUHOMA
Jlarpanka. YnucnenHoe unTerpupoBanue meronoM I'aycca.
Hynu nonunoma Jlarpanxa. iuterpupoBanue
ObIcTpoocurITUpyIomUX GyHKImA. O1ieHKa MOrpenIHoCTen
JAHHBIX METOJIOB.

Tema 2. UTepannoHHbIe METOABI PeLICHUSsI
TPAHCUEHACHTHBIX YPaBHEHHUIA.

TpancuenacHTHbIE ypaBHEHUA. MeTOIbI OTIEICHUS KOPHEM.
I'paduaeckuii MeTox U METOJ IETICHUS OTPE3Ka MOIOJIAM.
HrepanroHHble METOIbI TOMCKA KOPHEN TPAHCLIEHIEHTHBIX
ypaBHeHu. MeToa nuxoToMuu (OMCEKIIUH) U €ro
mMoudukanuu. Ceprs METO0B MPOCTHIX UTEPALIUI: METOJT
penakcanuu, Metoa HproToHa (KacaTenbHBIX ), METOJ XOP/I.
I'panuIbl IPUMEHUMOCTH METO/I0B IIPOCTHIX UTEPALHil.
Cxumarolye 0ToOpakeHUs! U HEMOABHKHAS TOUKA.
I'paduueckuii cMbIcT METOJOB MPOCTHIX UTeparuii. [lonstue
CKOPOCTH CXOJUMOCTH UTEPALMOHHBIX METONOB. MeTozbl
IIPOCTBIX UTEPALIUN B CIIy4ae KPATHBIX KOPHEU
TPaHCLICHCHTHBIX YPABHEHUN. JleMOHCTpanus NIpUMEpPOB
peleHus TUIIOBBIX 33134 Ha si3bike Python.

Bcero ayiuTopHbIX 4acoB

2 K | 2

Owntaiin

0 0 0

9-16

Pazgen 2

8 0 8

9-10

Tema 3. 3agaua Komm 1151 00bIKHOBEHHBIX
aupdepeHInAIbLHBIX YPABHEHHH.

3amaua Kommm utst 06b1kHOBEHHOTO A depeHnnanbHoro
ypaBuenus (OJ1Y) n-oro nopsaka. HopmansHas cuctema O/Y.
Ceenenue 3aaaun Kommu mig OLY n-oro nopsjaka k
HOpMaJbHOU cucteme nuddepeHIaTbHbIX YpaBHEHUI
IIEPBOTO MOPSAIKA.

XKecTkue u HexXEeCTKUE 3a/1a4u. SIBHbIE U HESIBHBIE METO/IbI
pewenuns 3anaun Komm. Metoasl pemienus 3agaun Kowmm s
OL1Y nepsoro nopsiaka. Meton Ditnepa, METOA MPEAUKTOP-
koppekrop. OaHocnolinele MeToibl. Mepapxust metonoB PyHre-
Kyrra. BeiBog metonoB Pynre-Kyrra. Ta6nuisr bataepa.
MtHuorocnoitasie MeToabl. epapxus MeTofoB Anamca.
I'padmyeckuii cMbIcT METOI0B. ATIPUOPHBIE U alTOCTEPHOPHBIE
OLICHKM TOYHOCTH MeToaa. [lonpaska Pynre. JlemoHcTpanus
IPUMEPOB pelIeHHs] TUMIOBBIX 3aa4 Ha si3bike Python.

Bcero aytuTopHBIX 4acoB

2 |0 | 2

Owntaiin

0 0 0

11-12

Tema 4. KpaeBble 3a1a4u 1J151 00bIKHOBEHHBIX
nuddepeHINANBHBIX YPABHEHUI U MeTOAbI pPellleHHs
CJIAY c ucnoan3osanuem Python.

KpaeBas 3amaua s 00b1kHOBEHHOTO MU hHepeHIInaTbHOTO
YpaBHEHHS BTOPOT0 NOpsAAKa. ANNPOKCUMAIS TPOU3BOAHBIX
KOHEYHBIMU pazHocTsMu. KoopnunaTtHas cetka. [lonstue
HEBA3KU. Vcronb30BaHNE HEBSI3KU JUI OLICHKH MOpPsAKa
anmMpOKCUMAIUH MPOU3BOJIHBIX KOHEYHBIMU Pa3HOCTSIMHU.
3amena qudGepeHInaTbLHOTO YPaBHEHUS CUCTEMON
anredpanveckux ypaBHeHUN. MeToa GUKTUBHBIX TOUEK JIJIS
ANIPOKCUMALINN KPAEBbIX YCIOBUN C OBBIIICHHON
TOYHOCTBIO. MeTO/IbI peleH s CUCTEM JIMHEHHBIX
anredbpanvecknx ypaBHeHu. Merona nmporonku. Heobxomumoe
YCJIOBHUE JJIsl YCTOMYMBOCTH METOa MPOTroHKH. JleMoHcTpalus

Bcero aytuTOpHBIX 4acoB

2 | 0 | 2
Ouwutaiig
0 0 0




MIPUMEPOB PEIICHHsI TUMIOBBIX 3a7a4 Ha si3bike Python. | |

13-14 | Tema 5. CmemianHasi KpaeBasi 3a/1a4a JIJisi BOJIHOBOT'O Bcero ayutopHbIx 4acoB
ypaBHeHHs. 2 [0 P
OCHOBHBIE TIOHATHS KOHEYHO-PA3HOCTHBIX METOJIOB. Ouaiin
[IpoctpancTBeHHO-BpeMeHHas ceTka. [11abion pazHocTHOM 0 0 0

cXeMbl. SIBHbIEC U HEsIBHBIE pa3HOCTHBIE cxeMbl. [lonsTue
HEBA3KH, MOPsI/IKa allPOKCUMALMU U yCTONYUBOCTH
pasHocTHBIX cxeM. [11aGoH Tumna “kpect” 1uisl OTHOMEPHOTO
BOJIHOBOTO ypaBHeHUs. [lopsiiok annpokcumManuu u
YCTOMYMBOCTh PA3HOCTHOM 3aJ1a4M Ha I1a0JI0HE TUTIA “KpecT”.
Hcnonb3oBanne MeTo1a PUKTUBHBIX TOUYEK JJISI TOTyUCHUS
anmpoKCUMAIMU HaYaIbHBIX U TPAHUYHBIX YCIOBUH.
HccnenoBanue yCTOWYMBOCTH CXEMBI “KpecT”. Y clloBUE
Kypanra. JleMmoHCTpalus npuMepoB pelIeHrs TUIIOBBIX 3a/1a4
Ha si3bIke Python.

15-16 | Tema 6. CMemianHasi KpaeBasi 3a/1a4a IJisli YyPABHEHUSA Bcero ayutopHbIx 4acoB
TEMJIONMPOBOIHOCTH. 2 | 0 | 2
HlecTuTo4yeuHsbli mabIOH U CEMEHCTBO PA3HOCTHBIX CXeM Uit | Onmnaiin
OJIHOMEPHOTO YPAaBHEHHSI TEIUIONPOBOIHOCTH. O1IeHKa 0 0 0

MOpsi/IKa apOKCUMAIINH JIJIsl CXEM Ha OCHOBE
mecTurodeyHoro mabdaona. O60CHOBaHHE MTPEUMYIICCTB
CUMMETPUYHON CXEMBI M CXEMBbI ITOBBIIIICHHOW TOYHOCTH.
AHaJIN3 yCTOMYUBOCTH CXEM Ha OCHOBE IIECTUTOYCYHOTO
mradiiona. JleMoHcTpanus MpUMEpPOB PEIICHHs TUTIOBBIX 3a7a4
Ha si3bike Python.

COKpaH_IeHHLIe HaMEHOBAaHUS OHJIAWH OIIIUIM:

Oo6o03na | [Tos1HOe HaMMeHOBaHME
YeHue

oK DNEeKTPOHHBIN Kype

IIM [ToTHOTEKCTOBBIN MaTepual
11JI ITomHOTEKCTOBBIE JCKIIUU
BM Buneo-marepuansl

AM Aymo-marepualsl

[1p3 [Ipe3enTanmu

T Tectol

SCM DNEeKTPOHHBIE CIPABOYHBIE MATEPUAIbI
ncC WMHTEepakTUBHBINA CANUT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

JleximoHHbBIE U JTAOOPATOPHBIC 3aHATHUS COMPOBOXKIAIOTCS PA3IMIHBIMU JIEMOHCTPAITMOHHBIMU
MaTepuajaMH, peaTu3oBaHHbIMH B Jupiter notebook Ha s3bike Python. [lanHbBIe Matepuaibl,
MO3BOJISIIOT «HA JIETY» IEMOHCTPUPOBATH OCOOEHHOCTH pacCMaTPUBAEMbIX TEM, BBOJS B KypC 3JIEMEHT
UTEPAKTUBHOCTH.

OCHOBHOHM akKIEHT B Kypce [elaeTcs Ha pelIeHMH MPaKTHYeCKUX 3a7ad, B TOM YHCJIEe Ha
MPUMEHUMOCTH PacCMaTPUBAEMBIX MOAXOJ0B B MPUKIATHBIX HccleqoBaHuax. [Ipu oOcyxaeHun Tem
JICKITUOHHBIX 3aHSATUHN HCIONB3YIOTCS MHTEPAKTUBHBIE (DOPMBI OOYUYCHHSI, B YACTHOCTHU UCIIOJIb3YIOTCS




Npe3eHTallK, 00CYKAAIOTCS MOCICIHNE HAay4YHbIC Pa0OThI, HOBBIC YHCIICHHBIC METOJBI U CXEMBI,
pacckaspiBaeTcss 0 pabore ¢ HayuyHOW nuTepaTypoil. OOs3aTelIbHBIM SBISETCS CaMOCTOSTEIbHAS
paboTa CTYJCHTOB, BBINOJIHCHUE WHAWBUAYaIbHBIX 3aJlaHUi, paboTta ¢ mureparypoil. [lomumo sToro,
CTYJICHTBI TOJy4YalOT OIBIT CAMOCTOSTEILHONW TMOATOTOBKH 3aKOHUYCHHBIX IMPOrPaMM, YIIy4IIalOT
HAaBBIKK TPOrPAMMHUPOBAaHUS Ha s3bike Python, yuaTcs cucTeMaTH3MpOBaTh W TMPEICTABIATH
pe3yabTaThl UCCIIEOBAaHUI B BUIE OTYETOB.

[Tpu ocBoeHMM MaTepHala Kypca, CTyIeHbI OCBAUBAIOT CIIEAYIONIMNA TEXHOJIOTHUECKUH CTIK:

o Python;

o Jupiter notebook;

o Latex;

o Wolfram|Alpha

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJT OLIEHOYHBIX CPEACTB 0 TUCLUILUIMHE 00ECIIeUNBAET IPOBEPKY OCBOCHUS IUIAHUPYEMBIX
pe3ynbTatoB o0ydeHUs (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSTUN TEKYLIETro,
pyOexKHOro U IPOMEKYTOUHOTO KOHTPOJIS IO JUCIUILINHE.

Cesi3p Mexay GOpMUPYEMBIMH KOMIIETEHUIUSMU W (OpMaMHU KOHTPOJIS HMX OCBOCHHUSA
MIpeJCTaBJICHA B ClIeAyIOlIeH Tadnuie:

Komnerenuus HNuaukaTopbl 0cBOCHHA ATTecTallMOHHOE MEPONpHUsiTHE
(KII 1)
IK-1 3-1IK-1 3, K-8, KH-16
B-IIK-1 3, KU-8, KU-16
VY-TIK-1 3, KU-8, KH1-16
[1K-2 3-11K-2 3, KU-8, KH1-16
B-I1K-2 3, KU-8, KH1-16
V-TIK-2 3, KU-8, KH1-16
I1K-3 VY-TIK-3 3, KH-8, KU-16
B-I1K-3 3, K-8, KU-16
3-11K-3 3, KU-8, KU-16
[IK-5 VY-IIK-5 3, K-8, KU-16
3-I1K-5 3, KU-8, KH1-16
B-IIK-5 3, KH-8, KU-16
IK-7 3-1IK-7 3, K-8, KH-16
VY-TIK-7 3, KU-8, KU-16
B-I1K-7 3, K1-8, KH-16
VKII-1 3-YKII-1 3, KU-8, KU1-16
B-YKII-1 3, KU-8, KH1-16
Y-VKII-1 3, KU-8, KH1-16
VYKII-2 3-YKII-2 3, KU-8, KU-16
B-VYKII-2 3, KU-8, KH1-16
VY-VKII-2 3, KU-8, KU-16

HIkanbl oeHKU 00pa3oBaTeIbHbIX JOCTHKEHU I

[lIxana KaXX70r0 KOHTPOJIBHOTO MEPOMNPUSTHS JISKUT B mpenenaax oT 0 A0 yCTaHOBJICHHOTO
MaKCHUMAaJILHOT'O Oajiia BKJIFOUMTEIBHO. MTOroBas arrecranud 10 OUCHUIUINHE oneHuBaercsa 1mo 100-



0ayuIbHOM IIKaje W MpeAcTaBiIseT co0oil cymmy OanioB, 3apabOTaHHBIX CTYJCHTOM IPHU BBIIIOJIHEHUH
3aJJaHUi B paMKax TEKYIIETro M MPOMEKYTOUHOTO KOHTPOJIS.

HTorosas oreHKa BBICTABISETCSI B COOTBETCTBUHU CO cnez[ylomeﬁ IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0amIoB 0aJUIbHOM IIKaJe ECTS y4e0HOH TUCIHUIUIMHEI

OlleHKa «OTIINYHO» BBICTABIISACTCS
CTYJIEHTY, €CIIH OH IIy0OKO M IIPOYHO
YCBOMJI TIPOTPAMMHBIN MaTepual,
HCYEPIIBIBAIOIIE, TOCIIEN0BATEIBHO,
90-100 5 — «omauunoy A YETKO U JIOTHYECKH CTPOMHO ero
U3J1araet, yMeeT TECHO YBS3bIBATh
TEOPHUIO C IPAKTUKOM, HCIIONB3YET B
OTBETE MaTepuai MOHOrpaduyecKoi

JINTEPATYPBI.
85-89 B OlLieHKa «XOPOII0» BBICTABIIAECTCS
75-84 C CTYJIEHTY, €CIIH OH TBEPJIO 3HAET

Marepuall, rpaMOTHO U 110 CYHICCTBY
n3jaract €ro, He JOIyCKasa

D CYIIECTBCHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouto»
70-74

65-69 O1ieHKa «yIOBIETBOPUTEIHHOY

BBICTABJISICTCSA CTyZ[eHTy, €CJIM OH UMECT
3HAHUS TOJIBKO OCHOBHOI'O MaTepHaa,
3- HO HE YCBOWJI €r'0 JIETANIEH, JOIyCKaeT
60-64 «Y0081eMBOPUMENHOY E HETOYHOCTH, HEJOCTATOUHO MTPAaBUIILHBIE
(OpMyNIHUPOBKH, HAPYILICHUS
JIOTUYECKOM TOCIIEN0BATENBHOCTH B
U3JI0KEHUHU IPOrPAaMMHOI0 MaTepuala.

Or1eHKa «HEYTOBICTBOPUTEITHHOY
BBICTABJISCTCS CTYACHTY, KOTOPBIH HE
3HAET 3HAYNUTEIILHON YacTh
MIPOrpaMMHOI0 MaTepraa, J0IMyCKaeT
o 60 2— F CyIIeCTBeHHbIC o1mnOKu. Kak npasuo,
e «HEYO0B1eMBOPUMETLHOY OLICHKA «HEYIOBIECTBOPUTEIIHLHOY
CTaBUTCS CTYJCHTaM, KOTOPbIE HE MOT'YT
MPOJIOJKHUTE 00y4eHue Oe3
JIOTIOJHHUTENILHBIX 3aHATHIH 110

COOTBETCTBYIONIEH AVCIMILINHE.

8.  YYEBHO-METOJWYECKOE U TH®POPMALIMOHHOE OBECIIEYUEHUE
YYEBHOI JUCHMUILIMHEI

OCHOBHAZ JIMTEPATYPA:

1. IT 30 Jlekuuu mo BEIYMCIMTENLHON MaTeMaTuKe : YueOHoe mocooue, MockBa: HTepHeT -
YHuusepcuret nHpopmanmonHsix TexHosoruit, BUHOM. JIabopatopus 3uanwmii, 2017

2. 91 K 90 MaremaTtndeckue BOIPOCH YUCIEHHOTO PEIICHHS TUIIEPOOIMYECKIX CUCTEM YPaBHEHUH :
ydueOHoe mocobue, Mocksa: ®uzmatiur, 2012



3. 519 B30 Yucnennsie MmeTos! : yued. mocobue ans By3oB, H. C. baxsanos, H. I1. XKunkos, I'. M.
KobGenbkoB, M.: bunom. Jlaboparopus 3nanuit, 2006

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 519 Y-67 Unucnennsie metoabl Ku.1 Yucnennsiit ananmus, Mocksa: Akagemus, 2013

2. 519 YU-67 Yucnennsie metoasl Ku.2 Meroasl Marematuueckon pusuku, Mocksa: Axkanemust, 2013
3. 517 C17 Teopust pa3HOCTHBIX cxeM : Yueb.mocobue s By3oB, Camapckuii A.A., M.: Hayka, 1989
[MPOTPAMMHOE OBECITEYEHHUE:

CrnenuaibHOE TIpOrpaMMHOE o0ecriedeHue He TpedyeTcs

LMS 1 UHTEPHET-PECYPCBI:

https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJBHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
JUCHUILINHBI

CrennaiibHOE MaTepUATBLHO-TEXHUYECKOE o0ecieueHne He TpedyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU IJIAA CTYAEHTOB

1. [IpoBeneHune NEKIMOHHBIX U Ta0OPATOPHBIX 3aHATHI

Kypc Brimrouaer B ce0sl JIGKIIMOHHBIE W JabopaTopHbie 3aHsATHS. JlabGopaTopHble 3aHATHS
MIPOBOASATCS] B KOMITIBIOTEPHOM KJIacCe, UMEIOIIEM BCe He00X0IMMoe 000py0BaHUE U YCTAaHOBIEHHOE
mporpaMMHOe obecriedeHre. B Xome 3aHATHH B KOMIIBIOTEPHOM KJlacCe MPH  BBIMOJIHCHHUH
1a60paTOPHBIX PabOT MPOUCXOAUT IMOCIIEIOBATEILHOEC OCBOCHHE JICKIIMOHHOTO MaTepuala, pa3BUTHE
MPAKTUYECKUX HABBIKOB WCIOJIH30BAHUS COBPEMEHHOW BBIYMCIUTEIIEHON TEXHUKH JUISl PEIICHUS
3a1ad.

B Havaite ka)xa0ro J1a00paTOPHOTO 3aHATHUS CTYJICHTHI TIOJTYJalOT WHANBUIYAIBHOE 3aaHHE 110
paHee MPOCIyIIaHHOMY Ha JICKIIMH Marepuaiy. /laHHOe 3aHSATHE NOJDKHO OBITh CIENaHO B TCUCHHUH
nabopaTopHOil paboThl. B cimywyae ecnm CTYOeHT He YCIEBaeT BBINOJHUTH 3aJlaHUE B TECUCHHE
71a00paTOpHOM PabOTHI JIOMYCKAETCs MOATOTOBKA MPOrpamMM CTYACHTAaMH JIOMa, OJHAKO B JIAHHOM
clydae cieiyeT yAensiaTh 0co00e BHUMaHUE IPOBEPKE MOHUMAaHUS CTYICHTaMH BBIITOJIHEHHOW PabOTHI.
Cnaua nabopatopHoil paboThl nenuTcs Ha JABa dTana. Ha mepBoM dTame CTyAeHT o0s3aH MOKas3aTh
KOPPEKTHO paboTaronlyr0 TMporpaMMmy, OTBETUTh Ha BCE BOMPOCH IO KOAY MPOTpaMMbl H
CaMOCTOSITCILHO BHECTH COOTBETCTBYIOIIME TIPAaBKM B MPOTPAMMHBIA KOJ TIO  IKEJIAHHUIO
npenonaBaTensi. Eciau cTyneHT CBOOOJAHO OPHEHTHPYETCS B IMpOrpamMme, TO CIEIYIONUM 3TaroM
clmayn paboOTHI SBISIETCS TPUEM TEOPETUYECKOTO MaTepuana Mo JaHHoW Teme. Ha manHOM sTtame
MperoiaBaTellb 3a/aeT CTYACHTY pSJl TEOPETHYECKMX BOIPOCOB, Ha KOTOpBIC CTYAEHT 00s3aH



OTBETUTH Ul YCIEIIHOW cladu 3aAaHus. Eciy CTyJIeHT He OTBeYaeT Ha TEOPETUYECKHE BOIPOCHI
claya 3aJaHKs HE 3aCYUTHIBACTCA.

Becb HeoOXoIMMBIM, Ui YCHEIIHOM clIadd BCEX 3aJaHUl, TEOPETUYECKUN MaTepual
U3JIaraeTcs Ha JISKUMOHHBIX 3aHATHUSX, IMOCEIIEHHWE KOTOpBIX fABIsETCS 00s3aTenbHbIM. [IpakTrka
IoKa3ajla, 4To B ciIy4ae IMpOIycKa XOTs Obl OJHOTO JIEKIIMOHHOIO 3aHATHA, clada 3aJaHus I10
COOTBETCTBYIOILEH TEME CYIIECTBEHHO OCIOXKHSETCS.

Ha xax1omM 3aHATHH OTMEYaeTcs NMOCEmaeMOoCTh CTyAeHTOB. [Ipu n3ydenun Kypca CTyJeHTaM
PEKOMEHAYEeTCS BHUMATEIbHO O3HAKOMHUTBCS C IMPOrpaMMOM JUCLMIUIMHBI, B35Th B OHOIMOTEKE
PEKOMEHIOBaHHYIO JIUTEPATYPY.

2. Opranu3anys KOHTPOJIsSI yCIIEBAEMOCTH CTYIEHTOB

Opranu3anusi KOHTPOJSI YCIIEBAEMOCTH CTYACHTOB IPOBOAMTCS C HCIOJNb30BaHUE (HOHIA
olleHO4HbIX cpencTB 1o gaHHou aucuumiuHe (POC). @onp oneHounsix cpeacts (POC) — apnsercs
HEOTHEMJIEMON YacTbl0 Y4eOHO-METOAMUYECKOI0 KOMILIEKCa Y4eOHOW AMCUUIUIMHBI U NpEJIHA3HA4YEH
JUI1 KOHTPOJISI M OLEHKH 00pa3oBaTeIbHBIX JOCTM)KEHUH OO0YyYaroluXcs, OCBOMBILUX IPOrpaMmy
JAHHOM JUCLUIUINHBL.

IIpu npoBeneHNN TEKYIIEro KOHTPOJIS yCIEBAEMOCTH 1O JUCLIUILINHE UCTIOIb3YHOTCS

- 3aganus

PyOexHblif KOHTponb mpoBoauTcss Ha 8 W 16 Hemene.  [IpoMexXyTOUHBIH KOHTPOJIb
BBICTaBIISIETCS. HA OCHOBE 3a4eTa.

Jlnst morrycka K 3a4eTy HeoOXOAMMO 3aKpBITh Ha MOJIOKUTEIBFHYIO OLEHKY BCE TPESIOKEHHBIE
B paMKax TEKYIIEro KOHTPOJIS 3aJaHMsl.

11. YYEBHO-METOIWYECKHE PEKOMEHJIAIIUM JIJISI IPENIOJIABATEJIENA

1. IIpoBeneHue NEKIMOHHBIX U JIAOOPATOPHBIX 3aHITUN

Kypc Brimrouaer B ce0sl JIGKIIMOHHBIE W JabopaTopHbie 3aHsATHS. JlabGopaTopHbIe 3aHATHS
MIPOBOASATCS] B KOMITBIOTEPHOM KJIacCe, UMEIOIIEM BCe He00X0IuMoe 000py0BaHHE U YCTAaHOBIEHHOE
mporpaMMHOe obecriedeHre. B Xome 3aHATUH B KOMIIBIOTEPHOM KJacCe MPH  BBIMOJIHCHHUH
1a00paTOPHBIX PadOT MPOUCXOIUT MOCIEIOBATEILHOE OCBOCHUE JICKIIMOHHOTO MaTepuaia, pa3BUTHE
MPAKTUYECKUX HABBIKOB HCIIOJIH30BAHUS COBPEMEHHOW BBIYMCIUTCIIBHON TEXHUKH JUISI PEIICHUS
3a1ad.

B Havaire ka)x0ro J1a00paTOPHOTO 3aHATHUS CTYJCHTHI TIOJYJalOT WHIMBHIYAIBHOE 3aaHHE 110
paHee MPOCITyIIaHHOMY Ha JICKIIMH Marepuaiy. [laHHOe 3aHSATHE JOJDKHO OBITH CIENaHO B TCUCHHUH
nabopaTopHOil paboThl. B cimywyae ecnm CTYJIEHT He YCHEBaeT BBHINOJHUTH 3aJlaHUE B TECUCHHE
nabopaTtopHoil pabOTHl OMyCKaeTcs MOArOTOBKA MPOTpPaMM CTYJAEHTaMH JOMa, OJAHAKO B JTAHHOM
clydae cienyeT yAensiaTh 0co00e BHUMaHUe POBEPKE MOHUMAaHUS CTYIEHTaMH BBITOJIHEHHOW PabOTHI.
Cnaua nabopatopHoil paboThI nenuTcs Ha JABa dTana. Ha mepBoM dTame CTyAeHT o0s3aH MOKas3aThb
KOPPEKTHO paboTaromniyr0 TMporpaMMmy, OTBETUTh Ha BCE BOMPOCH IO KOAY MPOTPaMMbl H
CaMOCTOSITCILHO BHECTH COOTBETCTBYIOIIME TIPAaBKH B MPOTPAMMHBIA KOJ TIO  KEJIAHHUIO
npernonaBaTensi. Eciau cTyleHT CBOOOAHO OPHEHTHPYETCS B IMpOrpamMme, TO CIEAYIONUM 3TaroM
clmayn paboOThI SBISIETCS TPUEM TEOPETHYECCKOTO Marepuana Mo JaHHoW Teme. Ha manHOM osTame
MperoiaBaTellb 3aaeT CTYACHTY pSJl TEOPETHYECKHX BOIPOCOB, Ha KOTOpBIC CTYACHT 00s3aH
OTBETUTh Ul YCHCIIHOW CHayM 3ajJaHus. Eciau CTyleHT He OTBEYaeT Ha TEOPETUYCCKHE BOIPOCHI
claua 3aJjaHus HE 3aCUYUTHIBACTCA.



Ha J5ekiuoHHBIX 3aHATUSAX CHayajga M3JIaraeTcsi TEOPETHYECKUM Marepual, 3aTeM
paccmMaTpuBalOTCS IMPUMEPHl B 3aBUCUMOCTHM OT TeMbl. llpakTMka mnokazama, 4YTO cleayeT
HCIOJIb30BaTh pa3JIMYHbIE IPUEMBI BOBJICUEHMSI CTYJEHTOB B TBOPYECKHM IPOLECC OCBOECHHUS
y4eOHOr0 MaTepHaja: Olpoc CTYJIEHTOB 0 COAEPKAHUIO MPOYMTAHHBIX JIEKIHH, BHI30B CTYJEHTOB K
JOCKe JUIsl pellleHrs TeKyIlel 3ajaun, CaMOCTOSITEIbHOE PellieHue 3a7a4d U BBIIIOJIHEHUE aJlTOPUTMOB
BPYUHYIO CO CBEpPKOM MPOMEXYTOUHBIX M KOHEYHOI'O pEe3yJbTaTOB pEIICHUS, JIEeMOHCTPALUS
MpernojaBaTesieM Ha IOCKE pelIeHHs TUIIOBBIX 3ajau.

Ha xaxmom 3aHSATHUM cleayeT OTMeYaTh MOCEIaeMOCTh CTYIEHTOB. PexkomeHmyeTcss He
JIOIIYCKaTh CTYIEHTOB A0 Ca4ld KOHTPOJBHBIX MEPOIPHUITHI PErysipHO IMPOIyCcKarouux 3aHsaTus. Ha
NEPBOM 3aHATHH HEOOXOAMMO O3HAKOMHTH CTYJEHTOB C MPOrpaMMON JHCLUUIUIMHBL, a TaKke
MIPEUIOKUTH TUTEPATypPy, KOTOpast moTpedyeTcs s yCHEeIHOT0 OCBOCHUS MaTepHala.

2. OpraHu3anus KOHTPOJISI YCIIEBAEMOCTH CTYICHTOB

Opranmzanys KOHTPOJIS YCIIEBAEMOCTH CTYJICHTOB MPOBOJUTCS C HCIIOJIb30BaHuE (HOHIA
orieHouHbIX cpeAcTB 1o nanHoi aucituiuirae (POC). onp onenounsix cpeacts (POC) — aBisercs
HEOTHEMJIEMOM YacThlO0 Y4eOHO-METOAMYECKOTO KOMIUIEKCa YYEeOHON MUCIUIUIMHBI U MpeJHa3HAuYeH
JUIS. KOHTPOJSL U OIICHKH OOpa3oBaTEeNbHBIX ITOCTHKEHHH OO0YYarolIMXCs, OCBOMBIIUX MpPOTpamMMmy
JAHHOW JTUCIIUILINHEI.

[Tpu npoBeneHNH TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH IO JUCIUILTNHE UCTIOIB3YIOTCS

- 3amanus

PyOexHblii KOHTpodb mnpoBoauTcss Ha 8 u 16 Hexene.  IIpomMexyTOUHBIH KOHTPOJIb
BBICTABJISIETCS HA OCHOBE 3a4eTa.

Jlst momycka K 3a4eTy HeOOXOMMO 3aKPBITh Ha TIOJIOKHUTEIBHYIO OIICHKY BCE MPEIOKEHHBIC
B paMKax TEKYIIIETO KOHTPOJIS 3a/IaHHUS.
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